Influence of autonomic neuropathy on QTc interval lengthening during hypoglycemia in type 1 diabetes.
Hypoglycemia produces electrocardiographic QTc lengthening, a predictor of arrhythmia risk and sudden death. This results from both sympatho-adrenal activation and a lowered serum potassium. It has been suggested that cardiac autonomic neuropathy (CAN) might indicate those who are at particular risk. We tested this hypothesis in 28 adults with type 1 diabetes and 8 nondiabetic control subjects. After standard tests of autonomic function and baroreflex sensitivity (BRS) measurement, diabetic participants were divided into three groups: 1) CAN- with normal BRS (BRS+; n = 10), 2) CAN- with impaired BRS (BRS-; n = 9), and 3) CAN+ (n = 9). QTc was then measured during controlled hypoglycemia (2.5 mmol/l) using a hyperinsulinemic clamp. Mean (+/-SE) QTc lengthened from 377 +/- 9 ms (baseline) to a maximum during hypoglycemia of 439 +/- 13 ms in BRS+ subjects and from 378 +/- 5 to 439 +/- 10 ms in control subjects. Peak QTc tended to be lower in CAN+ (baseline, 383 +/- 6; maximum, 408 +/- 10) and BRS- groups (baseline, 380 +/- 8; maximum, 421 +/- 11; F = 1.7, P = 0.18). Peak epinephrine concentrations (nmol/l) were 3.1 +/- 0.8 (BRS+), 2.6 +/- 0.5 (BRS-), 1.4 +/- 0.3 (CAN+), and 5.7 +/- 0.8 (control subjects). These data do not indicate that those with CAN are at particular risk for abnormal cardiac repolarization during hypoglycemia. Indeed, they suggest that such patients may be relatively protected, perhaps as a result of attenuated sympatho-adrenal responses.